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CONFIDENTIAL 


A3S?RACr 


The  ob.{e''t  of  this  of  the  Tj-bTorsbl  Pro^ari  is  to  estinste  the 

oo^ntity  of  V-afjent  th^t  can  bo  I'icKod  uo  on  the  c?o^.hinfi  of  troops  trsrerslno; 
cor;tF.m^ nated  rreas. 

( C )  Rood Itg* 

"Creep  end  creel"  trials  simulatiPi'^  »  5tr*?iKht-lin'r  trcTerswl  of  ooen 
terrai.T  under  fire  were  e ’‘nduotod  Ht  kTzy  Cher.ical  Centor,  Jlarri^-nd,  test 
aitea  ’•hepo  the  toderately  denae  vepetatl^n  (8.>  to  coverage)  was  r»intftifi-;d 
at  a  height  of  3  p  1n»  Tt.a  4UBr<,tity  ali^Julent  nicked  uo  on  the  n,S.  kr^y 

f»tli:^e  '.irif'-T-is  of  teat  aublecta  erselifi*^  ftcroea  the  «rea  within  an  hour  rftar 
the  diaperaijn  -'f  oinrulHnt  averagv^d  a’-oroxlaately  1%  of  the  contnnir&tlon  densitv 
par  unit  length  of  the  troreraal  path  (to,  ?*  w  0.  CL|  where  P*  la  the  nlck-un 
of  alRUlenV,  g;  C  is  ire  ccntani nation  density*  ••  tho  dletftnca 

traversed,  i») .  T^^s  relationship  ain*JsreG  to  be  iedependent  of  the  T>a*'ticle  size 
''f  the  dj  sneraed  slsuli^nt,  although  evidence  exists  to  shoe  th'^t  oarticle  s:..« 
does  hr”6  f  o^se  effeot  m  the  trenaf arabl  of  simulant  and  sgent* 

A  cor?'.  .  riaLn  •'f  tf  s  ^rsnsferatllity  nf  agent  to  that  of  ainjulant.  indicated 
that  U  e  relative  trer.sfa^abi  I Ity  of  eger.*  deoreaae  i  with  incroaalng  contaTiine* 
tion*  This  relstionshir  my  to  axrr'Kae-d  as  R  »  ©XD“('l,r»o  C) ,  vhere  R  Is  t}.e 
rntio  of  to  simulant  nicked  up  on  the  cl ^th-c -‘verwi  Tollei.  The  constnnt 

of  ti.ls  'H  is  ar  ar.nroxUxatlon  baaed  on  ll*.it»M3  data  ?.r.d  rt'-^ulrss  snb- 

stantitttiun  by  furvher  teatlrig. 

Pro*  tf  «5  foregoing  i wi.s  aesursd  thet,  if  V-ai^SBt  were  used  instead  of 
ainulant  in  tic  "creen  '"1  crawl"  tri’ls,  the  nvorage  quantity  of  s^-ent  that 
would  h*--ve  bee*i  piox^d  up  could  b«  r«rresen*oa  by  the  e^up.tlon 
P  «  '1  Ct  exn  -(1,1b  C). 

The  -^uHntity  of  Mgent  ricned  ut  on  the  cl  •th-covered  roil?r  irotereing 
contaalnutttd  ’iroaH  ne  day  aft^r  the  dls*^sr».on  of  V-sgent  averaged  sr^L^rtixiBL  ^ely 
^  of  that  rlc-^ea  up  »hen  the  *rexer**\l  wee  «if»c*^ed  within  one  hnur  after  the 
dispersion.  This  reflects  the  a'.oiTently  rapid  decline  In  egont  available  ^r^  ^ 
-'ick-up,  a  ^QCt  which  was  cor-oboret<»d  in  CWL  Technical  Meniorandum  33-1'^,'^s^ ed 
^  February  115^,  covering  Phase  1  'Persistence)  of  th^i  CWI.  TravsrMl  Propria. 
(Note*  "'he  results  presented  ere  sracific  'or  a  rarticular  field  ectivHy  e.-d 
for  essentially  v.ue  tyr-s  of  terrain  c  ir.dlti '•‘n,  Additional  testing;  is  rfAjuiriKl 
to  'revide  tnforrai’tion  reiwtlve  to  r-*h©r  field  activities  r-rforaed  -'p  V  .*  and 
other  tv'-es  of  terrain.) 
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CONFiDENV'lAL 

INTSllM  RSPOR" 

CITL  TRXVSBSJLL  PKdGRAJl 
PHASE  H  -  "PICK-nP" 


Ir  (C)  OB.TaCT, 

The  object  of  this  nheae  of  the  Trayenial  Progran  is  t'  estiiaatj  the 
quantity  of  V-agent  that  cai.  be  oioked  up  oii  the  elotlilng  of  trooor  treyorsing 
contaalnatbd  areas. 

II.  (U)  AUTHOHITY. 

This  study  *as  authorized  in  the  Che:n'.cal  Harfare  baboratories  Trayereal 
Progras,  dated  25  March  1^5''’. 

III.  (c)  lyntoD'j'CTORY  RBaRi:s. 

To  study  and  asnass  the  trayersal  and  occupational  hazards  jf  dispersed 
V-agent,  the  CHI  Trayeraal  iTograo  aaa  larlaaeuted  by  direction  of  Iho  Deputy 
Conmander  for  Scientific  Actlvitlee,  U.S.  Aray  CheMlcsl  Harfar*  Laborst'’r;es. 
This  rrograi  is  divided  Into  three  related  phaaee:  Dhaae  4  -  Pars’,  atenca  and 
Dacontaolnatljn  -  dataralnllng  the  peralstenca  of  V-agent  nod  factora  goTernin.’ 
this  peralBtanca}  Pnase  B  ••  •Pick-Up*  -  doteralnlng  the  quantity  of  agar.t 
transferred  to  o  Tsonnel  ti'eTerslng  or  occupyinr  ccntsvilnatad  sraea;  and  Phaae 
C  -  Caeualty  Production  -  eatl»atlng  the  e'fectlvanaaa  of  'plc'r-up*  In  W'duclnr 
caausltlea.  T’-«se  phaaea  are  detailed  In  a  CHI,  document,  subjerti  The  Caavalty 
Producing  Canabllltr  of  V-agent  ahen  Dlsp-'raed  at  Terri-in  Co.itaelnent  (C)>  dated 
March  nfV. 


Thla  report  is  concerned  oriaarlly  aith  tie  rasult.s  of  tie  a  reel  traversal 
trials  co''<;i.,'t,»d  under  Fhf  ae  B  of  tie  Traveraal  Progrsrt.  These  trials  were 
daalgned  to  :r,vlda  Inform't' or.  relative  t'-  the  •  ra-.af  srabl  1 1  ty  of  V-agent  to 
ih.a  u.lifcras  of  tr-'ors  craalla'’  ncr'oss  c  ■  ntftil  na*  ed  ‘arraln  (la,  sleulatlng  the 
traversel  of  orvan  area.*,  under  fire  *t  ’■’.('ht).  Ho  f«eta  ew^lnyonp  the  direct 
ieeaure»ant  jf  V-ag«nt  pick- ip  on  the  cl  ithlng  of  lea*  aubjacla  ear*  c  ■si dared 
because  of  the  hazard  to  :artl cl petl rv,"  parsonral.  Thorafora,  lh»  'ibjacf.rea  of 
thla  phaae  of  tl  a  rr-'gran  had  to  be  aatlaflea  by  esllaatlr.rf  the  idce-up  i  f 
V-egant  fron  the  re.vulta  of  field  Teat  Ho.  1  ‘24  and  Teat  Flan  He.  ahlch  enra 
prepared  and  executed  by  Tejt  Dlvlaion.  field  To*t  No,  1  >24  provlaed  for  the 
conduct  of  a  series  of  ’creep  and  creel'  trials  t  ietirnlne  the  qusr.tlt;.-  -f 
alauiant  olcked  ur  on  the  unlforae  of  teat  subjeeti  -raellrv  ncroo:  tarraln  or. 


Vr.lCr.  SlBUlRDw  vuv  'aioeviiiA^i.*  au 


r« 


and  particle  sizes.  Test  Fieri  Ho.  orovlded  for  a  series  of  trlils  to 
eatablleh  (1)  the  relative  ti*ensf«rEbillty  of  .slsTularit  froo  the  gr^un  :  t 


b  th 


Ban  and  a  cloth-ccvered  roll-T,  and  (2)  fo  relative  tra.njfarablllty  of  agent 
and  siiiulant  from  the  ground  to  the  roller.  Tf.a  resulting  nan- to-r oiler  and 
agent-to-sinmlant  data  provided  the  basis  for  estimating  the  quantities  of  agent 
that  would  have  been  oicred  up  by  test  subjects  had  V-a^-ent  instead  o'"  simulant 
bean  used  in  the  "creep  and  crawl*  trielg. 
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CONHDENIIAL 

The  pltk-up  du«  to  othar  activltias  In  V  n  '"luld  Is  y«t  to  ha  ttudled. 
Hnaaver,  as  a  result  of  a  serlaj  of  f.sld  tri<i1s  cor.Juctad  at  Aray  Cham'.aai 
Canter  In  Uarch  1^*14,  a  cnna'idorabla  jUsnt'ty  of  sue!-,  data  is  avnllabla. 

This  infornstlon  Is  rs-'Ort»u  in  CRLH  5oo,  aubjaett  Liquid  Agent  Picked  Up  by 
Troorn  Traverslnt;  Areas  Contaalnated  «lth  CW  Agents,  dated  7  Deceaber  1^55. 

It  la  planned  tc  study  the  extant  to  eh'.ci.  *; da  large  body  .of  Inf  >rQ«tIon  la 
aopllcable  t  t!.a  present  rrob’ee. 

All  J'ta  relative  to  *plc'<-up*  arcjaulated  since  the  inception  of  this 
’'hase  of  too  pnpra*  In  .’uly  ll'.d  are  incorporated  i.n  t.Ma  report.  T*  ase 
re.ajlta  anc  the  Inferences  d,-a«n  th.«.-«fr  a  are  regard.*)  as  In'orle  in  character, 
and  as  purl  are  iaeiied  f 1##i[..>rary  -r  llalled  use  only.  They  eay  hre  .eupa*- 
sedeJ  ehan  adiitloml  '*ata  .nr*  reeelvad  anl  evaliui’ed. 


IV.  fC)  ■ 

i  •  IJMi.  AIVI  rail'.  *r !  a 

•  liicaitiae 

t'nr  Toi*.  ••r«  c  u  -t*:  '■  *”  "J*  Ar»T  "  ■ 

sl*i  ^ '•■r  ‘T  1  •)f;  •*  r*  *hv,*  i,s  #  f 

i'“ti  f.<irr«tn  furf<»o*.  ?**.»  •»  •••  Int  *  i««*  •irl  '*  •  •’  i«  *• '  « 

1 'P.g,  To  lr8ur«  ttrmln  c  n^^:K^•n*  f  »r 

•  trii'f  tfli  ■ilnUin^d  tt  ‘  •  t-  In.  Tl*#  .*  »'»  t*»l  ••r# 

?  •It'  ..J'NAtjf'  !T»i  »'♦*  H  ’P 

t#d  uni  foral/  *5/  nf  •  r»,  *1* 

If  C)  •••  f  r  •' 

•uHiJtt  di9?fri€r  ffl.*uri  ••'r^ndli  *)  ^ \irc« 

unlf  or«Ujf  M  nn*  1  in  •  "Kir*  ■.  '*  •  «•  Jl  r  .  ••r •  i  »*  •mi 

frji  »ii3plini(  rinnn  nnJ  Uo  '•ip*r  'v  •’  ttt*  ji*r:  ,  At 

;*riCt.c«tlo  (’.t  to  »  tin;  •ff«r  •  •  ol  ••••i  t ;  'f 
•trip  *«•  tr«>«ri#d  tro  i#*i  ••cf  ••  If  wrm 

und«r  flr«  ftljr.e:  ftn  nseijnsd  rat-.*-  c-r»«  3  7  r  V  0 

C''n9ljt#'i  of  ",S,  Arty  r».tl.ru»  .r.ir.r'»p  'v*r  r-Van  ir«»«r»  •rhi  ••¥•<$ 

undcrifirtn;  tr.«  •ct«  •'.•  »  rr*  '>*.*  -  fl  •••j  •*-k1 

C3rr’»d  iiwul^ttKj  A*  •■>?'.  t’ •  *-•  ••• 

■  II  clothing;  •••  *.*  •  t-i 

•nin  ear*  f«abo«>J  T’ *»  ’!  ’‘ir.  »■•'•  acr*  f  -m  ri*d  f  r 

•  nAlyfli  it  c'  »•«  if  t»a  trial.  I*a*ta  f  rl  aara  a-nJ 

•  •cllir^i  rrlo"  t'  fir  *.*  o  .  t  “■‘.''••d  u:  tbt 


•In  tKa  f'njr  tri"!*,  «  r: ! oth-coTersJ  roll»5r  (fi^uxa  4»  C;,  ^«a 

aubat'tutad  for  th»i  secind  test  subject  trATereIng  3  of  t^;e  o  taat  striri. 

(cf ,  par  ri  1) . 
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2.  Results 


CONriOVr'j  I  iAL 


Cu’-Jns  th«  oariod  ot  July  1157  through  May  1158,  a  total  of 
olsssn  "craap  snd  orawl"  triala  ware  ooRductad.  In  thssa  trials  slsulant  was 
dlsaamlnatod  In  dansltlea  raixglng  froa  O.j  to  1J.6  ■  slth  particls  alta 

distributions  hsa'ng  nsss  nedlan  dlaneters  of  aViut  X)  tc  3,100  microns.  The 
dat"  darr*»J  fro-ii  thasa  trlsls,  reru-aaantlnff  a  total  if  101  individual  travarsals, 
*r»  rrmantad  In  tntlas  1  Ihr  nigh  11,  apfiandlx  A.  rhotograohs  of  the  roorosenta-' 
tlve  d‘.strli«itlons  of  slaulant  on  clotljliv  ar«  Includad  as  figuros  5  thr  .ugh  7^ 
ariiand'.  X  o . 


V!  n  .juar.tlty  of  slmulc.nt  plerad  uo  on  tha  uniforms  of  tart  subjacts 
aas  fiHin  ti  hr  diraotly  cr  or>or  1 1  ons  1  to  th.a  dannit/  of  t.ha  cil  s.samlnstad  agent, 
n  bv>th;:ii  p'-t  JO  ans  a,;nl  to  H  of  tl  a  contaal  ontJon  danslty  mr  unit  length 

■  '  a  lorvaras'.  ;«•'  ,  nr  sa  "ltarn*tajy  ptirasad,  <nju»l  to  O.v’l  tlaaa  the 

■  *■»  a'*./  tlaoi  i-*  ■■  .tlstafioa  r-avei  sed  (fie,  fur  the  oJ'aeter  traversal 
lu.  if.,’  1:  «se  "rree'  end  creel*  tr'.s;»,  t*  a  *vera,;i'  olck-up  aaa  nuaarlc.tlly  ei,ual 

i  'e'.f  t t  •  -  ■  r>n  ♦  <  .-I  lenstty).  Th's  re  let*  onshl  p,  whlcl.  aptaerad  to 

!  “.'•■U.T  aej;  oer  •(.Iloe  rr-.-a  of  daiisltiaa  aoployed,  aroenrsd  to  bo 

Inta-a  Ijii.t  f  •)»  site  of  the  dlar'ersed  egsnt. 

In  serorel  the  stau'.eot  'n  t*e  ’jolfnroe  eas  located,  in  daseandlng 
■r  "r  '  r.r.tee'ne'i  *t*  gln»sj,  1  »aar  abd.'aan,  alboaa,  knaaa,  forearms, 

r- ’r  hM  as-.,  t>  '  ^  ,  shine,  cnast.  nni  per  "me,  TM  s  distribution  of  si  m«- 

'  1'  r  .Tt  1  cell y  <-  figures  1  end  ?,  e—.«r,dix  and  Is  siimmsrlrad  1* 

the  ‘e’  le  tele*,  ferlei:  re  I  ,  Ick-.ip  e-i.l  1 1  e*  r' hut  1  ■  n  "f  the  elmu’ent  on  unl- 
f  ires  s»-e  etirthexted  to  d f 'e'err  as  In  the  eer-er  I"  a’lc'"  1  nd  1  f  Idue  1  s  eroalad; 

•  >  •  f  n  '  n  ,«  h*  eecrib^l  tn  ti«  phyetna'  >->.a r"n * ar  1  st  1  c s  Me,  height  end  aalfht) 

'  te  >  n  •  '.‘e  •r"Taraa'.  ttva. 
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DISTRIBUTION  OF  SIHUUNT  ON  CONTAKINJITK.'  UNIFORMS 

odd-nun 

inifcra 

' 

sizes, 

multi  je 

Location 

Average  Pai'centage 
of  Totel  Pick-Up 

ml  crone 
(figu-o 

Jachat 

sioulan 
pens  us 

Cheet,  left 

3.0 

as  in  t 

Chest,  right 

l.'i 

the  do 

Upper  Abdoaen,  Isft 

6.5 

ties  of 

Upper  Abdoaen,  right 

3.8 

deterni 

Uoner  Are,  left 

1.3 

select! 

UDp»or  Ara,  right 

0  ,.a 

data  ui. 

Kibo*,  left 

7.6 

represe 

Klbow,  right 

5.1 

Foraara,  left 

6.0  , 

Forearm,  right 

4,4 

Trouse*« 

Lower  Abdcwen,  left 

8.1 

the  roll 
test  sul 

{ 

Lower  Abdoaen,  right 

0.4 

t cpcndi : 

Thigh,  left 

5.7 

crawl*  ■ 

Thigh,  right 

4.5 

Knee,  loft 

0.1 

Knee,  right 

4.7 

tes'-  snl 

Lower  Leg,  left 

3.4 

le.-.gtt  ( 

Lower  Leg,  right 

2ob 

the  ree; 

Gloves 

Left 

8.0 

(cf  par 

aiKht 

9^5. 

of  simul 

In  throe  of  tne  eleren  triala,  the  cick-uo  deviated  aignif icantly 

plcued  i 
constant 

frnm  chfcrai2t«rl  ntlo  r»«ul  t«.  In  trial*  5 

and  7  roughly  hilf  th«  anticipated 

supplorif 

of 

slaulant  was  picked  uo.  This 

reduced  plc..-up  was  attributed  to  the 

Field. 

froien  tarrain  during  trial  5,  and  to  th* 

deed  and  very  dry  vegetation  covering 

tha  aroa  dixr 

log  trial  7.  In  trial  11  the 

use  of  a  different  dve  in  preparing 

the  alaulant 

was  assuoed  rosoonslble  for  the  olck-uc  which  was  aooarently  twice 

Bore  tra 

the  anticipated  i^uentity. 

relatioi 

B.  "Han-Va-Roller"  Trie  la. 

crawl*  r 
techni-,i 

1. 

Procedure. 

during  1 

C. 

In  accordance  »ith  Teat  Plan  No,  29,  ns  eaendsd,  the  teat  site  on 

Graces  i^uartara  aaa  divided  into  20  adjacent  test  strlot,  2  matera  by  25  aetor*, 

which  were  nuabered  c onseoutivielr.  To  oliBlnato  grass  height  ss  a  varlabls  in 

these  trials 

,  tha  graas  was  lowed  to  3  in 

.  on  days  of  test.  On  the  ten 

1,  above 
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odd-n'jnbarail  Bt.rirs  siinulant  jCdlbutyl  phthnlate  dyad  rad)  was  di sasralnated 
'•niformly  In  a  anocified  range  of  don?*. ties  in  both  '’.arge  and  small  nsrtlcle 
sizes.  I.argn  droolet  sizes  (about  Ijl&l  microns)  were  ganarated  by  the 

mt>*o  2  srrporicix  G)*  ss&ll  siwss  {“'"CUw  500 

ml  crons),  by  the  sane  device  c^uloned  slth  alr-ODeratfed  soray  nozzles 
(flgu  -e  3,  appendix  C) .  Aa  ?or,n  as  practicable  after  the  dlsaemlnation  of 
simulant  (le,  abcut  15  ain,  the- tlrco  to  collect  the  contents  of  aampllng 
pans  used  to  cpec,  the  unlfoimlty  o.’  dispersion),  each  tost  strip  wcs  traversed 
as  In  the  "ereeo  and  crawl"  trials  described  in  par  A,  1,  above,  however,  with 
the  cloth-covered  roll  r  substituting  for  the  second  tost  ribjjct.  The  quanti¬ 
ties  of  simulant  i-lcked  uo  on  both  clothing  and  cloth  of  the  roller  were 
deterolr.ed.  (ITotct  One  tort  subject  was  ennloyed  thr 'ughout  tl  e.«6  triels.  His 
selection  for  tl  a""  trla’?  -was  based  on  a  cursory  review  of  "creep  and  crawl" 
data  whlc).  indicated  that  his  manner  of  crawling  resulted  In  -Ick-uo  most 
reDreaeiitatl ve  of  the  average  of  all  test  subjects.) 


*•  R  igults, 

T'-e  results  of  theae  ‘on  trials  c-jrducted  In  June  1058  to  establish 
the  relative  tranaferabtllty  of  al-iular.t  i*nn  terrain  tc  tie  unlf-jrm  of  a  crawling 
test  subject  and  to  the  cloth-cowered  roli-?r  are  oresnnted  in  tables  12  and  13, 
irpcniix  A,  T1  sec  tables  also  include  sunr Ic-entary  Iota  dorlvod  fron  "creec  a.nd 
trawl"  trie's  (see  footnote  o  o). 


The  tverege  quantity  of  simulant  -*ckod  up  on  the  uniform  cf  the 
test  .•ub'ect  eas  s*m»what  in  exceee  of  1$  of  the  C'’r.ta.ilnation  dsnaity  ner  unit 
le;  gt‘  of  tie  travereml  oath.  This  rlck-up  was  not  sign! flcantly  different  fr-;* 
♦he  renultc  d;rlvod  f;  !t  "crea-  f..nd  crswl"  trials  cond-jctod  on  "M"  TieiU 
(cf  per  A,  ?,  above). 

A  pood  correlation  vaa  ohta'nad  batswcn  t.l-a  cowriiiraty 
of  simulant  ricked  ur  by  nan  and  t.he  eleth-covered  roller;  le,  rrtlo  of  simulant 
pict,ed  UP  hy  the  roller  to  that  niched  u-o  by  -nan  anoeared  to  be  OBSontlally 
constant  and  Independent  of  oartlcle  alze.  The  sane  relstlonshlD  was  found  in  the 
juppl emantary  trisls  condiic?«d  in  contijn't-l-.i  w'.th  "creep  »nd  crawl"  te.’trt  on  "B* 
field. 


Figure  3,  appendix  -3,  indicates  thst  smaller  oartlcloe  are  soaewhat 
more  transferable  from  the  terrain  to  clot.h  than  are  the  larger  particles.  Thie 
relatlona.hlr  between  particle  size  end  pick-up  wee  no^  detectable  froB  "creep  and 
crawl"  drte  beceus"  -of  the  or-.-rshadowing  effects  of  minor  dlfferencea  in  crawling 
tachni.,uea  of  individual  teat  subjects,  and  dirfer»ce»»  tn  terrain  characteristics 
during  t-h?  10-EO 

C .  "Agent -Va-Simulant"  Trials, 

1 .  Proceoiira. 

As  preacrlbed  in  Test  Plan  .‘Jo.  29,  the  trials  described  In  par  B, 

1,  above,  stare  rerun  on  the  svan-numharad  test  stribs  with  VX  substituted  for 
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simulant  and  with  the  traversal  of  the  strips  by  test  subjects  elinlnated.  As 
soon  as  practicable  after  the  dispersion  of  p->xic  agent,  the  roller,  covered 
with  two  layers  of  cotton  sateen  cloth,  was  rolled  alonr  the  left  side  cf  the 
strip.  In  a  like  manner,  t.hn  right  side  of  the  strip  was  trsvsrsed  by  the 
roller  on  the  following  day.  In  both  cases,  as  soon  as  the  traversal  was 
of‘’ected,  each  layer  of  cloth  was  raeoved  from  the  roller  and  analyiad  for 
agsnt  picked-up.  The  prooedura  of  analysis  used  was  the  DB3  method. 

2.  Resulta. 

The  raeulte  of  10  trials  conducted  In  July  and  August  1058  to 
determine  the  quantity  of  T-egent  picked  up  from  oontanlnated  terrain  by  the 
cloth -covered  roller  are  included  as  table  lA,  aoDendlx  A. 

When  the  quantity  of  agent  picked  up  on  th»  roller  traversing 
the  teat  strip  within  an  hour  after  contamination  was  compared  with  tha  quantity 
of  elBulant  olcked  ui  under  similar  conditions  in  trials  described  In  rar  B, 
anove,  it  was  four/i  that  tha  relative  traneferabl  1  Ity  of  agent  decreased  with 
Increasing  contamination.  This  ralatlonshlr  is  granhleelly  depicted  In  figure  4, 
aopandlx  B,  where  the  ratio  of  agent  to  alnulent  nlck-up  is  plotted  against 
contamination  dcnalty  on  semi-’. oparlthmlc  paoer  to  prxiuce  a  straight  lino  whose 
equation  la  R  =  sic  -(0.06  C);  where  R  la  tl.a  ratio  of  agent  to  simulant  oick-up; 
and  C,  the  coats  mi  oat  Ins  demmity  in  g/sq  m,  This  line  was  bmaed  on  limited  data,  and 
the  equation,  therefere,  requires  tubstantlatlon  by  fiirther  testing. 

As  was  the  case  with  simulant,  agent  disnmmlnated  in  smaller 
pertlolos  waa  nicked  uo  somewhat  more  efficiently  by  tha  roller  on  the  first 
traversal  than  was  agent  disseminated  In  the  larger  drop. eta,  Wharesu  the 
plCk-up  of  simulant  waa  fouod  to  be  dlroctly  pi-oporttona]  to  the  contsmlnation 
density  (within  test  limits),  the  rlck-up  of  agent  leveled  off  or  became  less 
efficient  with  increasing  ground  contamination. 

Tne  peneti'mtlon  of  agent  from  the  too  layer  of  cloth  to  the  under 
layer  waa  not  significant  during  the  first  tnavereal,  amounting  to  on  average  of 
about  2?,  However,  on  ths  second  traversela  of  trlele  6  through  I'J  performed  on 
wet  terrain,  the  increased  oarcentage  c.f  agent  on  the  undercloth  Indicr.ted  the 
aid  to  penetration  provided  by  moisture. 

The  quantity  of  agent  plcued  up  on  tha  roller  traverelrg  the 
contaminated  area  c oe  day  after  tha  dlaoeralcn  of  V-agent  was  found  to  average 
approximately  iS  of  thet  picked  up  on  a  roller  traverelng  tha  a-ea  within  an  hour 
after  contamination  ie  effected.  This  indlcatea  the  rapid  decline  in  agent 
available  for  transfer  to  trooos  traverelng  the  area. 

V.  (C)  DISC'SSION’. 

The  over-all  obfectlva  of  the  Traversal  Progra--  is  the  estimation  of  the 
casualty  producing  copabilltlaa  of  V-agent  dlsoersed  as  a  ground  contaminant.  The 
oorformence  of  the  trials  covered  in  this  roDort  nrovided  agent  r.lek-up  data  which, 
when  coupled  with  information  relative  to  the  oeroutaneous  toxicity  of  the  agent 
and  its  penetration  through  treated  and  untreated  fabrics,  I'ermit  an  sotiaEtion  of 


poteiitin 
over  con 
in  this 

In 
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Ai-’pa:Dii  A 
TAB:iATC_CATA 

Table  1  "CreeD  and  Craal"  Trial  f.'?.  1 . 13 

Table  2  'Creep  and  Crsel"  Trial  No.  2 . U 

Table  3  'Creep  and  Crawl"  Tr!''l  *■•>.  3 . 15 

Table  4  "Creep  and  Crawl"  Trial  Nc,  . . lo 

Table  5  "Creep  and  Crawl*  Trie'  V-.,  5 . 17 

Table  6  'Creeo  and  Crawl"  '"rial  Vo.  o . 1^ 

Table  7  "Cree-  and  Crawl"  -rlol  7 . lo 

Table  8  "C-ee-  and  Crawl"  Trl-’  W..  2j 

Table  <5  "Crew:'  and  Crawl"  "rial  No.  ■> . 21 

Table  11  "Cree-  end  Crawl"  Trial  No.  11 . 22 

'.’able  11  "Cree;  a.id  Crawl*  Trial  No.  11 . 2' 

Table  12  Plok-Dp  on  Nan  In  Nan-ww-K  .' Irr  r-iwis . 24 

Table  13  CowTaratiwo  °lr>:-Un  an  Roller  and  Non . 25 

Table  14  Cowparatlve  Trar  jferablllty  of  Agent  a.nl  olulant . 20 
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Armed  Services  Technicai  Information  Agency 

ARLINGTON  HALL  STATION 
ARLINGTON  12  VIRGINIA 


NOTICE:  GOVERNMENT  OH  OTaER  DRAWINGS,  SPECmCATlOHS  OR  C3THER  DATA 

AKE  USEu  tOti  ANY  PURPOSE  OTHER  THAN  IN  C<»IKECTION  WITH  A  DEFINITELY  .lELATEt 
GOVERNMENT  PROCUREMJ’.NT  OPERATIOf-,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHER  WISE  AS  IN  ANY  MANNER  UCENSING  THE  HOLDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RICSTS  C«  PERMISSION  TO  MANUFACTURE. 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 
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RDCB-DSR-S 


DEPARTMENT  OF  THE  ARMY 

US  ARMY  RESEARCH,  DEVELOPMENT  AND  ENGINEERING  COMMAND 
EDGEWOOD  CHEMICAL  BIOLOGICAL  CENTER 
5183  BLACKHAWK  ROAD 
ABERDEEN  PROVING  GROUND,  MD  21010-5424 


JUL  1  1  2016 


MEMORANDUM  THRU  Director,  Edgewood  Chemical  Biological  Center,  (RDCB-D/ 

Dr.  Joseph  Corriveau),  5183  Blackhawk  Road,  Aberdeen  Proving  Ground,  Maryland  2l0y6- 
5424 


FOR  Defense  Technical  Information  Center,  8725.  John  J.  Kingman  Road,  Ft  Belvoir,  VA  22060 


SUBJECT:  Internal  Request  for  Change  in  Distribution 


1.  This  action  is  in  response  to  an  Edgewood  Chemical  Biological  Center  (ECBC)  Internal 
Request  for  a  Change  in  Distribution. 

2.  The  attached  listed  documents  have  been  reviewed  by  ECBC  Subject  Matter  Experts  and 
deemed  suitable  for  the  change  in  distribution  to  read  “Approved  for  public  release;  distribution 
unlimited.” 


3.  The  point  of  contact  is  Adana  Eilo,  ECBC  Security  Specialist,  (410)  436-2063  or 
adana.l.eilo.civ@,mail.mil. 
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